I. Introduction
Real business cycle (RBC) theory has been successful in simulating the variability of and comovements among aggregate variables, such as output, consumption, and investment. However, in order to generate the observed movements in employment over the business cycle, RBC models have had to produce highly procyclical real wages.' This is inconsistent with data showing that real wages are either slightly procyclical or acyclical.
This paper presents a one-period, two-sector model that reconciles large movements in employment and output with acyclical real wages. The two sectors, which can be thought of as durables and services, differ in their cyclical sensitivities.
The shocks to both sectors are positively correlated, but the shock to durables has a larger variance than the shock to services. In this type of stochastic environment, workers move from the durables sector to the service sector during downturns and from the service sector to the durables sector during upturns.
The model presented here is motivated by Rogerson (1986) , who studies an infinite-horizon two-sector model. One of the sectors is high growth (low cyclical sensitivity, interpreted as services), while the other is low growth (high cyclical sensitivity, interpreted as durables). Rogerson shows that this As pointed out by Barro (1989, p. 8 ) , I t . . . the (RBC) models tend to overstate the procyclical patterns of hours, productivity, real interest rates and real wage rates." If the economy experiences a negative productivity shock, workers move from the durable goods sector to the service sector, and as they do, more firms in the service sector find it worthwhile to incur the fixed cost of hiring some of the incoming workers. With an increase in the number of service-sector firms hiring, each firm hires fewer workers, thus mitigating the real wage decline in that sector. Because the real wage in the service sector declines by less than it would in the absence of a fixed cost of hiring, additional workers find it advantageous to Alternatively, this effect can be generated by assuming that the number of firms producing is exogenous and that there exists a fixed cost of entering into production (see Chatterjee and Cooper [1988, 19891) . move from durable goods to services. Therefore, the increase in the number of workers leaving the durables sector causes the real wage in that sector to decline by less than it would have without the presence of fixed costs.
The magnification effect generated by our model is similar to that reported by Chatterjee and Cooper (1988, 1989 The existence of this fixed cost produces a nonconvexity in the firm's hiring decision; that is, firms will not hire additional workers until the payoff exceeds the fixed cost. Once this threshold is exceeded, the firm hires workers until wages equal the marginal productivity of labor. This nonconvexity leads to both the magnification effect and a real wage that is less procyclical.
The timing of decisions in this economy is as follows.
Workers are initially allocated to one of the two sectors: durables or services. One can think of this initial allocation as being determined by the demand conditions in the previous period. For simplicity, we assume that N workers are allocated to each firm and that there are an equal number of firms in each sector. Prior to production, firms and workers observe the state of the economy, i.e., they observe the productivity shocks as well as the demand conditions in each ~e c t o r .~ Simultaneously, workers decide where to work and firms decide whether to incur the fixed cost of hiring. Once these variables are determined, Examples of a fixed cost of hiring are placing an ad in Job Openinss for Economists, renting a hotel room for interviewing at the American Economic Association meetings, or hiring a personnel service.
Our model allows sectoral reallocation to take place either as a result of productivity differences or of taste differences between the sectors. The latter is what we refer to as the demand conditions. production and consumption take place. We consider types of shocks such that, in equilibrium, workers will move from the durable goods sector to the service sector, and only firms in the service sector hire additional workers.
We repeat this one-period game for several different realizations of the productivity shocks to each sector. We then compute the variances of wages, output, and employment and compare these to the case in which firms do not face a fixed cost of hiring.
Consumption
We assume that the economy is populated by a large number of identical consumers, each of whom lives for one period. A representative consumer is initially located in one of the two sectors: the S-sector (services) or the D-sector (durables).
Prior to production, the consumer observes the productivity shock to each sector and decides whether to stay and produce or move to the other sector and produce. There are no fixed costs associated with moving; however, the worker who moves faces an exogenous probability of finding a production opportunity (employment) in the other sector.
A representative worker chooses a sector to work in and the quantities of the S-good (C,) and the D-good (C,) in order to
maximize the following utility function:
www.clevelandfed.org/research/workpaper/index.cfm where 0 5 6 I 1 and y 1 1. We restrict y to be greater than or equal to one because we only consider movements from durables to services.
The representative worker faces the usual constraint that the sum of the quantities Cs and C , multiplied by their respective prices is less than or equal to the wage. For simplicity, we assume that individuals in this economy have no utility for leisure.
Production
Production in both sectors is carried out by a large number of perfectly competitive firms. Each firm is initially endowed with N workers, and labor is the only input in the production process.
The production functions in both sectors exhibit diminishing marginal product and are identical except for a multiplicative shock.
A representative firm faces the decision of whether to produce with its initial allocation of workers or to incur a fixed cost and hire additional workers. Formally, the profit function for the representative firm in the S-sector that decides not to hire any additional workers is as follows:
The implications of relaxing this assumption are explored in section IV.
where W, is the wage paid in the S-sector to existing workers, P, is the price of output in the S-sector, and E , is a random productivity shock. (13) where I, and I, are the Lagrange multipliers associated with constraints (6) and ( 7 ) , respectively. First order conditions (8) and (9) are the usual marginal utility conditions.
Firms in the S
To understand equations (10) As the number of firms hiring increases, the tendency for the real wage to fall in the high-demand sector (services) is dampened (increasing h decreases 0/h, which leads to an increase in the real wage). This leads to a further rise in the number of workers moving from the low-demand sector to the high-demand sector, which leads to a further dampening of the real wage. At the same time, the outflow of workers from the low-demand sector mitigates the wage decline in that sector.
As stated in the introduction, the results of this analysis suggest a possible mechanism for generating increased employment www.clevelandfed.org/research/workpaper/index.cfm variability and decreased real wage variability within an RBC framework. In order to do this, the model must be extended to incorporate some dynamic elements. Although we are still in the process of formulating this extension, we anticipate that a dynamic version of this model will yield similar results. In addition, a dynamic version will yield different implications for the adjustment of employment and wages to permanent versus transitory productivity shocks. The firm is most likely to incur the fixed cost of hiring (and the worker is most likely to move) if the shock is perceived to be permanent. In that case, we expect to observe the dampened real wage and the magnification of employment effects. This would make sense, since the model presented here considers only permanent shocks. Thus, a possible way to test for this effect would be to examine the differential response of real wages to permanent versus transitory changes in productivity. Our model predicts that the real wage response to a permanent productivity shock will be less than the real wage response to a temporary productivity shock.
In addition to adding dynamics, any extension of this framework should also consider adding leisure to the utility function. This would reinforce the effects illustrated above, because there would then be two sources of adjustment to a given shock: movements in and out of the labor force and movements from one sector of the economy to the other.
Our model generates the dampening real wage and magnification of employment effects within a sectoral-shifts framework. The www.clevelandfed.org/research/workpaper/index.cfm basic results, however, could easily be generated in a more general framework in which individuals face the choice of not working (producing in the household sector) or working in the production sector. In such a framework, a positive productivity shock to the production sector will cause individuals to leave the household sector. As individuals flow into the labor force, more firms will find it worthwhile to hire workers, leading to an increase in the real wage and thereby inducing additional workers to relocate. 
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